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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compressed image data reproducing 
device that can realize smooth reproduced image and nonlinear editing 
reproduction in the case of IP picture searching. 

SOLUTION: A storage device 100 stores a structure of a data file where an 
interval between an in-frame coded frame and an inter-frame coded frame is 
made variable as management data. A system control circuit 103 uses 
storage device control data 9 for conducting processing such as ordinary 
reproduction, search, nonlinear edit reproduction or the like according to an 
external control signal 8 to output a 0-th decoder control signal 10, a 1st 
decoder control data 11, and a selection circuit control signal 12 respectively 
to a storage device 100, a 0-th decoder 101, a 1st decoder 102 and a 
selection circuit 104. In the case of reproduction of image data compression- 
coded by a variable length code, motion compensation using temporal 



BEST AVAILABLE COPY 



correlation is conducted and fast preview using management information is 
attained and a variable M value in a GOP is stored in the unit of M value 
frames to realize various edit reproduction functions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The compression image data regenerative apparatus characterized 
by having the store which memorizes the structure of a data file where 
spacing of the coding frame in a frame and an interframe coding frame serves 
as adjustable, as management data, and the system control circuit which 
performs the motion compensation using time amount correlation on the 



occasion of the playback of image data by which compression coding was 
carried out with the variable-length sign, and enabling the Hayami preview 
using said management information. 

[Claim 2] Said system control circuit is a compression image data 
regenerative apparatus according to claim 1 characterized by enabling 
playback actuation continuously at the frame point of arbitration using two or 
more data files from which spacing of said coding frame in a frame and 
interframe coding frame differs, and said management data. 
[Claim 3] The compression image data regenerative apparatus according to 
claim 1 or 2 characterized by acquiring compression image data from the bus 
of the compression image data regenerative apparatus concerned, and for 
while performing decoding, having further the Oth decoder which outputs 
playback image data, and the 1st decoder which acquires said compression 
image data, performs decoding, and outputs the playback image data of 
another side, and enabling non-linear-editing playback. 
[Claim 4] The compression image data regenerative apparatus according to 
claim 3 characterized by having further the selection circuitry which changes 
one [ said ] decoder playback image data and the decoder playback image 
data of another side by the frame time basis, and is outputted as playback 
image data. 

[Claim 5] Said system control circuit is a compression image data 
regenerative apparatus given in any of claims 1-4 characterized by having the 
quantization section, the variable-length-coding section, and two or more 
decryption sections that operate to juxtaposition they are. . 
[Claim 6] The compression image data playback approach characterized by 
having the storage process which memorizes the structure of a data file where 
spacing of the coding frame in a frame and an interframe coding frame serves 
as adjustable, as management data, and the system control process which 
performs the motion compensation using time amount correlation on the 
occasion of the playback of image data by which compression coding was 
carried out with the variable-length sign, and enabling the Hayami preview 
using said management information. 

[Claim 7] Said system control process is the compression image data 



playback approach according to claim 6 characterized by enabling playback 
actuation continuously at the frame point of arbitration using two or more data 
files from which spacing of said coding frame in a frame and interframe coding 
frame differs, and said management data. 

[Claim 8] The compression image data playback approach according to claim 
6 or 7 characterized by acquiring compression image data from a bus, and for 
while performing decoding, having further the Oth decoder process which 
outputs playback image data, and the 1st decoder process which acquires 
said compression image data, performs decoding, and outputs the playback 
image data of another side, and enabling non-linear-editing playback. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compression image data 
regenerative apparatus and the compression image data playback approach 
of realizing a playback image and non-linear-editing playback. 
[0002] If it furthermore explains in full detail, this invention relates to the 
compression image data regenerative apparatus and the compression image 
data playback approach that the DS management technique for performing 
easily special playback of the image coding equipment from which a frame or 
field structure changes, and edit playback is applied, in image coding 
equipment equipped with the motion compensation means represented by the 
MPEG 2 ("Generic coding of Moving Pictures and associated audio 
information" and ISO/IEC 13818) coding method. 
[0003] 

[Description of the Prior Art] Conventionally, the MPEG 2 method of the 
specification of 1 is applied to a compression image data regenerative 
apparatus and the compression image data playback approach. Thus, it 



considers as the specification which compresses an image or voice contents 
efficiently, the MPEG 2 method is standardized, and it is used by DVD-VIDEO 
or digital broadcast. 

[0004] Generally I picture expresses with the above-mentioned MPEG 2 the 
coding screen in a frame encoded only on the screen for coding excluding a 
motion compensation. P picture expresses the interframe coding screen 
constituted using the front prediction from the past I or P picture in time. B 
picture expresses the interframe coding screen which consisted of I which is 
forward and backward in time, or a P picture using both-directions prediction. 
[0005] GOP (Group Of Picture) expresses the screen group structure which 
consisted of one I picture, a P picture of two or more sheets, or a B picture in 
order to make random access possible. "M M is used as a variable with which 
appearance spacing of I picture in "N" and GOP or P picture is expressed as a 
variable showing the frame number in this GOP, and, generally the value of 
N= 15 and M= 3 is used from viewpoints, such as compression efficiency, 
error resistance, and a special playback response. 

[0006] Drawing 9 expresses N= 15, and the GOP configuration and coding 
sequence at the time. [ 3 / M= ] Coding sequence expresses the picture type 
and entry sequence foreword when encoding all over drawing. For example, 
"12" means that the picture inputted into the 2nd is encoded by I picture. 
Consisting of an I picture of one per GOP, a P picture of four sheets, and a B 
picture of ten sheets, spacing of I picture or P picture, and P picture has 
become "3" from M= 3. In being the opening GOP structure which prediction 
structure has not closed by adjoining GOP, B16 and "B17" picture perform 
prediction from P picture in front of one, and I picture, P14 and 117, of the 
present GOP. [ i.e., ] moreover, closed one which prediction structure has 
closed by adjoining GOP - in being GOP, it performs prediction only from 117. 
Coding sequence is encoded after rearranging, as shown in drawing 9 . Thus, 
rearrangement of an input image is needed for a motion compensation at the 
time of M> 1. 

[0007] Drawing 10 expresses N= 15, and the GOP configuration and coding 
sequence at the time, and consists of an I picture of one per GOP, and a P 
picture of 14 sheets. [ 1 / M= ] At the time of M= 1 , it did not depend for any of 



opening GOP / closed GOP being, but prediction structure is closed within 
GOP. Therefore, in the case of M= 1, an entry sequence foreword encodes. 
[0008] It is difficult to search the data encoded like MPEG 2 using temporal 
phase Seki and a variable-length sign. However, since I picture is arranged by 
the GOP structural unit as mentioned above, the search function only using I 
picture is realizable. Henceforth, this is called I picture search. However, a 
search image smoother than the search of only I picture can be outputted by 
decoding P picture M>1 case. Henceforth, this is called IP picture search. 
[0009] Taking the case of N= 15 and M= 3, it explains using drawing 9 . An 
input image rearranges. In I picture search inputted into the 2nd, repeat 
playback of 12 is carried out until it reproduces only 12 but the following I 
picture 117 is reproduced. By IP picture search, a 5 times smoother playback 
image can be obtained to it as compared with I picture search by reproducing 
every [ of 12, P5, P8, P1 1 , and P14 ] three frames. 

[0010] Moreover, a mass optical disk has the high-speed random access 
engine performance. For this reason, the edit regenerative function 
reproduced like one contents based on editing point information can be 
realized, without operating the body of data to two or more recorded image 
contents. This becomes possible to fly only for example, the CM section and 
to reproduce. 

[0011] However, although adjustable N-ary was used in the coding equipment 
using MPEG 2 since compression efficiency was raised by making it new 
GOP at the time of a scene change, the adjustable M value was not used. 
However, LSI-ization of the expensive encoder progresses by business use, 
and a noncommercial record device is also becoming available. 
[0012] The retrieval range of motion vector retrieval is a big element which 
determines the superiority or inferiority of playback image quality. It is 
common to perform motion vector retrieval only, for example in range like 128 
pixel x128 line from the problem of the amount of operations and circuit 
magnitude in 1chip encoder. Therefore, M> 1 can be searched for the target 
motion vector when a motion is a loose input image. However, at the quick 
time of the input image of a motion, there is no candidate vector in retrieval 
within the limits of a motion vector. For this reason, coding effectiveness 



decreases. If it is an adjustable M value in order to solve this problem, M= 3 
with the most sufficient coding effectiveness is usually used, and by the quick 
input image of a motion, by being referred to as M= 1, effectiveness cannot be 
dropped on motion vector retrieval of the limited range, but it can encode. 
Moreover, if it encodes using the adjustable M value mentioned above, by 
playback, the playback image quality which was excellent rather than it 
encoded with a fixed M value will usually be acquired. 
[0013] The "compression image recording regenerative apparatus" of JP,7- 
30850,A as a conventional example 2 with which this invention and a 
technical field are similar is indicating the technique of realizing easily the 
special regenerative function which reproduces only the inside of a frame, or 
the data which carried out compression coding in the field among the image 
frame encoded by the various compression coding approaches, or the field. 
[0014] "The image composition coding approach and image synthesizer unit" 
of JP,7-250329,A of the conventional example 3 are a simple configuration, 
and are enabling composition of the compression image data using inter- 
frame differential encoding. 
[0015] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional technique, the following problems arise at the time of special 
regeneration. I hear that constraint of the 1st technical problem is possible for 
IP picture search function, and it is in it. Actuation of the decoder at the time of 
performing this IP picture search is explained. Although 3X playback is 
enabled by reproducing only I picture and P picture at the time of M= 3, the 
inside of GOP consists of only an I picture and a P picture at the time of M= 1. 
For this reason, unless a decoder can decode by 3X, 3X playback cannot be 
performed. Therefore, unless it is the decoder which moves at the same rate 
as a maximum of M spacing in the case of an adjustable M value, all P 
pictures in GOP cannot be decoded and a playback image cannot be 
obtained. 

[0016] drawing 11 - M value » the GOP structure in M= 3/M=1 adjustable, 
and an example of coding sequence - a table - it is a thing the bottom, from 
this drawing, the 3-5th input images (P3, P4, P5) are encoded by M= 1 



having - other than this — coming out — it is encoded by M= 3. This 
compression image data will be reproduced with 12, P3, P4, P5, P8, P12, and 
P14, if 3X IP picture search is performed as M= 3. Since playback of the last 
P picture serves as a requirement, as for P picture, P5 is needed for playback 
of P8. 

[0017] However, since P3, P4, and P5 are continuation frames, they cannot 
perform decoding for three frames to an one-frame within a time. If P5 is 
unreproducible, P8, P11, and P14 are unreproducible. For this reason, when 
IP picture search of such compressed data is performed by the decoder of 
******, there is a problem that a playback image stops in the part of M= 1 . 
[0018] The 2nd technical problem is that constraint is possible for a non- 
linear-editing function. This non-linear editing is a function which reproduces 
continuously the image of two points which separated in time using the high- 
random-access function which a disk has. By the MPEG 2 method, since the 
motion compensation is used, when a playback start point is not a head in 
GOP, unless it reproduces GOP data in order, a required playback image 
cannot be obtained. For this reason, in order to connect two points seamlessly, 
the decoder which two or more decoders are operated to juxtaposition, or 
operates above **** is needed. 

[0019] When performing nonlinear playback using the compressed data of an 
adjustable M value, time amount required to decode the target playback 
image data according to M structure in GOP differs. Moreover, when 
performing seamless non-linear editing for two or more image data with which 
M structures differ, it is necessary to know similarly which part in GOP will 
take which M value. By MPEG 2 specification, the description which shows M 
structure in GOP does not exist in compressed data. For this reason, it is 
necessary to manage decoding time amount required by playback initiation 
externally. However, as mentioned above, M structure is premised on 
regularity with the conventional technique. For this reason, the view of 
managing M structure in GOP does not exist. 
[0020] This invention aims at offering the compression image data 
regenerative apparatus and the compression image data playback approach 
of realizing a smooth playback image and non-linear-editing playback from 



managing M structure in GOP at the time of IP picture search. 
[0021] 

[Means for Solving the Problem] In order to attain this object, a compression 
image-data regenerative apparatus according to claim 1 has the store which 
memorizes the structure of a data file where spacing of the coding frame in a 
frame and an interframe coding frame serves as adjustable, as management 
data, and the system control circuit which performs the motion compensation 
using time amount correlation on the occasion of the playback of image data 
by which compression coding was carried out with the variable-length sign, 
and is characterize by to enable the Hayami preview using management 
information. 

[0022] Moreover, the above-mentioned system control circuit is good to 
enable playback actuation continuously at the frame point of arbitration using 
two or more data files from which spacing of the coding frame in a frame and 
an interframe coding frame differs, and management data. 
[0023] Furthermore, it is good to acquire compression image data from the 
bus of the compression image data regenerative apparatus concerned, and 
for while to perform decoding, to have the 0th decoder which outputs playback 
image data, and the 1st decoder which acquires compression image data, 
performs decoding and outputs the playback image data of another side, and 
to enable non-linear-editing playback. 

[0024] In addition, it has further the selection circuitry which changes one 
decoder playback image data and the decoder playback image data of 
another side by the frame time basis, and is outputted as playback image data, 
and a system control circuit is good to have further the quantization section, 
the variable-length-coding section, and two or more decryption sections that 
operate to juxtaposition. 

[0025] The compression image data playback approach according to claim 6 
has the storage process which memorizes the structure of a data file where 
spacing of the coding frame in a frame and an interframe coding frame serves 
as adjustable, as management data, and the system control process which 
performs the motion compensation using time amount correlation on the 
occasion of the playback of image data by which compression coding was 



carried out with the variable-length sign, and is characterized by to enable the 
Hayami preview using management information. 

[0026] Moreover, the above-mentioned system control process is good to 
enable playback actuation continuously at the frame point of arbitration using 
two or more data files from which spacing of the coding frame in a frame and 
an interframe coding frame differs, and management data. 
[0027] Furthermore, it is good to acquire compression image data from a bus, 
and for while to perform decoding, to have the 0th decoder process which 
outputs playback image data, and the 1st decoder process which acquires 
compression image data, performs decoding and outputs the playback image 
data of another side, and to enable non-linear-editing playback. 
[0028] 

[Embodiment of the Invention] Next, with reference to an accompanying 
drawing, the gestalt of operation of the compression image data regenerative 
apparatus by this invention and the compression image data playback 
approach is explained to a detail. If drawing 8 is referred to from drawing 1 , 1 
operation gestalt of the compression image data regenerative apparatus of 
this invention and the compression image data playback approach is shown. 
Although the thing of MPEG 2 specification conformity is assumed, 
compression image data can be similarly used, if it is the compression format 
with the same frame structure as MPEG 2, and GOP structure. 
[0029] Drawing 1 is drawing showing the example of a block configuration of a 
regenerative circuit for performing non-linear-editing playback using two 
decoders. In addition, by this drawing 1 , N= 15 and "M" as a variable which 
similarly expresses appearance spacing of I picture or P picture show [ "N" 
showing the frame number in GOP as a variable ] the image reconstruction 
circuit of the frame structure of M= 3. Hereafter, the same number is given to 
the thing with the same function. 

[0030] In drawing 1 , a store 100 is a medium for memorizing compression 
image data and its management information, and consists of an optical disk, a 
hard disk drive (HDD), etc. A store 100 outputs the required data 1 to a bus 
105 according to the store control data 9. Here, the store control data 9 may 
make port connection with the system control circuit 103, as shown in drawing, 



and it may be controlled via a bus 105 like SCSI (Small Computer System 
Interface). 

[0031] The system control circuit 103 outputs the 0th decoder control signal 
10, the 1st decoder control data 11, and the selection-circuitry control data 12 
to a store 100, the 0th decoder 101, the 1st decoder 102, and a selection 
circuitry 104 using the store control data 9 which is a control signal for usually 
processing playback, search, non-linear-editing playback, etc. according to 
the external-control signal 8, respectively. 

[0032] The 0th decoder 101 and the 1st decoder 102 are decoder blocks 
which operate by 1X. One 0th decoder 101 acquires the compression image 
data 2 from a bus 105 according to the 0th decoder control data 10, performs 
decoding, and outputs the decoder playback image data 5 to a selection 
circuitry 104. The 1st decoder 102 of another side also acquires the 
compression image data 3 from a bus 105 according to the 1st decoder 
control data 11, performs decoding, and outputs the decoder playback image 
data 6 to a selection circuitry 104. 

[0033] According to the selection-circuitry control signal 12, while changes the 
decoder playback image data 5 and the decoder playback image data 6 of 
another side by the frame time basis, and a selection circuitry 104 outputs the 
playback image data 7 to a monitor etc. 

[0034] Drawing 2 expresses the more detailed block block diagram of the 0th 
decoder 101 . The decoder control circuit 117 acquires the decoder control 
data 1 1 per GOP, and according to each playback mode, using the picture 
type recognition signal 31 , the decoding start signal 32 is outputted to a 
decoder circuit 110, and it outputs the playback image selection signal 33 to a 
selection circuitry 116, respectively. 

[0035] The interior will be equipped with the memory for buffers, after storing 
the data more than the VBV (video buffering verification) buffer used by 
MPEG 2, if initiation is directed by the decoding start signal 32, a decoder 
circuit 110 performs decoding, and the reverse quantization multiplier value 
20 and the quantized control value 21 will be outputted to the reverse 
quantization circuit 111, and it will output the DCT mode signal 23 to the 
reverse DCT (discrete cosine transform) circuit 112. Here, the quantized 



control value 21 shall consist of linearity / a nonlinear quantization type, and a 
quantization step value, and the DCT mode signal 23 is a control signal which 
performs the change of Frame DCT and Field DCT. 
[0036] The reverse quantization circuit 1 1 1 performs reverse quantization 
processing using the quantization DCT multiplier value 20 and the 
quantization DCT control value 21, and outputs the DCT multiplier value 22 to 
the reverse DCT circuit 112. 

[0037] The reverse DCT circuit 112 performs reverse DCT processing of the 
DCT multiplier value 22 according to the DCT mode signal 23, and outputs 
the prediction remainder signal 24 to the motion compensation circuit 113. 
[0038] When the decoder playback image data 26 is I picture or P picture, the 
decoder playback image data 26 is written in the hard flow memory 114, and 
the decoder playback image data 26 memorized by the hard flow memory 114 
is written in the forward direction memory 115. These write-in processings can 
be carried out with the picture type in the head area of compressed data. For 
this reason, it can process in a short time and can share with the memory of a 
playback image output only between using the memory of high speeds, such 
as SDRAM. Moreover, at the time of a system reset, a luminance signal is the 
hard flow memory 114, the forward direction memory 1 15 is "0", and a color- 
difference signal is initialized by "128" (when image data is 8-bit gradation). 
Moreover, for forward direction memory, GOP structure is Closed. When set 
to GOP, the above-mentioned initialization shall be performed. 
[0039] The motion compensation circuit 113 generates the memory and the 
macro block address which are made into an object from the motion vector 
value which the prediction remainder signal 24 and the motion vector data 25 
direct, performs a motion compensation using the playback image data 29 
and 30 of the block unit of I memorized by memory 114 and 1 15 or P picture, 
and outputs the playback image selection signal 33 to a selection circuitry 116. 
According to the playback image selection signal 33, a selection circuitry 116 
changes the decoder playback image data 26, 27, and 28 per frame, and 
outputs it as decoder playback image data 5. In addition, the configuration of 
the 1st decoder 102 is the same as that of drawing 2 . 

[0040] (Example 1) Next, the management data of an example 1 is explained 



using drawing 3 . Drawing 3 expresses the example of the content of data of 
the management data 4 inputted into the system control circuit 103, and 
indicates the example of a configuration of M structure information in GOP (M 
structures 0-4) to be a start address (a GOP number / starting address) for 
every GOP when considering as that of N= 15, M= 3/M= 1. By the system 
which used the disk for the record medium, since random access is possible, 
high-speed access in an arbitration location is attained by recording each start 
address (starting address) of GOP. 

[0041] the changing point of M structure in GOP - a maximum of [ N= 15 
and ] - since it is M= 3, it is necessary to have 15 / changing point information 
on 3= 5 points. Here, it shall have 2 bits [ per each changing point ] 
information, and "1" shall be recorded at the time of "3" and M= 1 at the time 
of M= 3. For example, if "1" and M= 1 are recorded for M= 3 as "0", it will end 
with 1 bit [ per changing point ] information. The 0th GOP is started from the 
address 0 and the 0-2nd frame (M structure 0) expresses that M= 3 and the 6- 
8th frame (M structure 2) are [ M= 1 and the 9-1 4th frame (M structures 3 and 
4) ] M= 3 for M= 3 and the 3-5th frame (M structure 1) with drawing 3 . 
Moreover, it starts from the address 7 and the 1st GOP expresses that the 0- 
8th frame (M structures 0, 1, and 2) is M= 3, and the 9-1 4th frame (M 
structures 3 and 4) is M= 1 . 

[0042] (Example 2) Next, playback control of IP picture search of an example 
2 is explained. In order for M structure to perform IP picture search of 
adjustable compressed data, it is necessary to control decoder processing by 
M structure in GOP. Namely, if M structured division of M= 1 exists in GOP, 
as mentioned above, a 1X decoder will not be of use [ as for the data 
playback after it ] for the processing time. For this reason, it halts or vision is 
usually carried out to a user as playback. Therefore, decoder control is 
performed using the algorithm shown in drawing 4 . Here, a GOP number and 
"j" express M structure index in GOP, and, as for "M (i, j)", "i" expresses j-th M 
structure of i-th GOP. Moreover, the GOP number, and "L" to which "K" starts 
IP picture search express the start point in the change unit of M structure in 
GOP (step S1). 

[0043] In these relation, although regeneration of (step S2), I picture, or P 



picture is performed at the time of M(i, j) = 3 (step S3), if the conditions of M(i, 
j) = 1 are found (step S2), it means skipping to a GOP [ degree ] head location 
(steps S6 and S7). From (step S5), N= 15, and maximum M=3, the 
comparison of j:5 is the value which can be found as 15 / 3= 5, and changes 
with N-ary and a maximum of M spacing. 

[0044] The picture structure in GOP when assuming that drawing 5 is 
compressed data in which compressed data has the management data of 
drawing 3 is expressed. Since M structure of the 0th GOP is 33133 from 
drawing 3 , playback of 12, P5, and P6 is good at the processing in every three 
frames. However, since the 6-8th frame is encoded by M= 1 , after playback of 
P6 is reproduced with 117, P20, P23, and P24 of the 1st GOP. Since it 
becomes P picture from 33311 after the 10th frame, it moves to processing of 
the 2nd GOP and M structure of the 1st GOP performs I30, P33, P36, P39, 
P42, and IP picture search. 

[0045] Thus, IP picture search image also with the smooth compressed data 
with which the part of M= 1 exists can be obtained by performing decoding in 
consideration of M structure in GOP at the time of IP search playback. 
[0046] (Example 3) Next, playback control of nonlinear playback of an 
example 3 is explained using drawing 6 and drawing 7 . Non-linear editing 
which reproduces continuously the data for two points with which time amount 
differs is explained. When M structure is immobilization, decoding time 
amount required in order to connect two images is fixed. For this reason, 
although controlling easily is possible, when M structure reproduces 
continuously what takes an adjustable value within GOP, and two kinds of 
image data with which M structures differ, time amount required for decoding 
differs. Thereby, when it controls as M structure immobilization, there is a 
problem that a playback image stops. 

[0047] Drawing 6 shows the example of control of the nonlinear playback at 
the time of M= 3 immobilization. The output section has attached the number 
showing the structure and the output number of an output frame all over 
drawing. B0 is the image outputted to the 0th, and the image by which P5 is 
outputted to the 5th in I picture by the image by which 12 is outputted for the 
frame structure to the 2nd in B picture expresses P picture. The decoder input 



has attached the number showing D and the frame structure showing data, 
and an output number. Usually, a playback output is explained using the 
decoder input and decoder output of the Oth decoder at this time, although 
reproduced in order of BO, B1, 12, B3, B4, P5, B6, and B7, P8, B9, B10 and 
P11. 

[0048] Although the image reproduced first is BO, since the frame structure is 
B picture, 12 needs to be reproduced beforehand. Therefore, DI2 which is the 
compressed data for 12 playback is inputted into the Oth decoder. Although 12 
data are decoded by the Oth decoder, since image display is two-frame 
beyond, it writes in the playback image memory for hard flow motion 
compensations in a decoder. 

[0049] DB0 is inputted into the 2nd for B0 playback. Usually, GOP structure is 
Open. Although the last P picture of the last GOP and the playback image of 
12 are needed for playback of B0 and B1 when it is GOP structure, it is Closed 
here. It explains as what assumes that it has GOP structure and performs a 
motion compensation only by 12. If DB0 is inputted into the Oth decoder, a 
motion compensation will be performed using 12 memorized in the playback 
image memory in a decoder, and B0 will be outputted. 
[0050] DB1 is inputted into the 3rd at the Oth decoder, and B1 is outputted. 
Next, although B3 and DPS required for playback of B4 are inputted into the 
Oth decoder, 12 first recorded on hard flow memory is transmitted to forward 
direction memory. DP5 performs a decoder using 12 of forward direction 
memory, and is written in hard flow memory. The image reproduced at this 
time is 12 in forward direction memory. 

[0051] DB3 is inputted into the 4th, it decodes, a motion compensation is 
performed using P5 of 12 of forward direction memory, and hard flow memory, 
and B3 is outputted. Hereafter, it is similarly reproduced with B4, P5, B6, and 
B7, P8, B9, B10and P11. 

[0052] Except for B4, P5, and B6, the procedure which carries out nonlinear 
playback is considered in the sequence of B0, B1, 12, B3, B7, P8, B9, B10, 
and P1 1 from this data. In this case, although B7 must be reproduced to the 
degree of B3, in MPEG, playback of I which gets mixed up in time, or P 
picture is needed for playback of B picture. Therefore, for B7 playback, the 



playback image of P5 and P8 is needed. However, since P5 is data no need 
is [ data ] in nonlinear playback, the single decoder of ****** takes 1 inter- 
frame time amount, in order to reproduce P5 picture, and seamless nonlinear 
playback cannot be realized. Therefore, a ****** decoder is driven to two-piece 
juxtaposition, and the procedure of performing seamless nonlinear playback 
by changing an output picture signal is explained. 
[0053] The input of the decoder of the 0th decoder is reproduced in the 
procedure mentioned above, and outputs the playback image of BO, B1, 12, 
and B3. The 1st decoder supplies compressed data required for a decoder 
from three frames before B7 playback so that B7 can be reproduced to the 
degree of B3. 

[0054] At MPEG, it is Closed. Front I or P picture is needed also by GOP in 
time than a playback image. Therefore, in order to reproduce B7, 12, P5, and 
P8 are needed. For this reason, such compressed data is inputted into the 1st 
decoder from three frames before B7 playback. Here, the B pictures B0, B1, 
and B3 before B7, B4, and B6 do not need to decode. For this reason, when it 
is made not to input data externally beforehand or data are inputted into a 
decoder, the header information showing the picture classification in MPEG 
can be read, and only satisfactory required P picture can be reproduced in 
time by skipping decoding. 

[0055] The regeneration after B9 performs decoding in the usual procedure, 
as the 0th decoder explained. First, decoding of DP1 1 transmits P8 to forward 
direction memory from hard flow memory, decodes it using P8 in forward 
direction memory, and is written in hard flow memory. Using P8 in forward 
direction memory, and P11 in hard flow memory, DB9 decodes and is 
outputted. Similarly, DB10 also outputs by performing decoding using P8 and 
P1 1 . Output selection chooses the 0th decoder at the time of playback of B0, 
B1, 12, and B3, and it changes it per frame so that the 1st decoder may be 
carried out at the time of B7, P8, B9, B10, and P1 1 playback. By this, a 
playback image can be obtained in order of the target frame. 
[0056] Drawing 7 explains the sequence which carries out nonlinear playback 
of the 0-3rd and the 7-1 1th playback images like drawing 6 . Here 3-5 frames 
[ three ] consist of M= 1 , i.e., P picture. Therefore, the time amount which 



regeneration takes differs from drawing 6 . 

[0057] In order to reproduce in order of BO, B1, 12, and P3, compressed data 
is inputted into the 0th decoder in order of DI2, DBO, DB1 , and DP3, and it 
reproduces in order of BO, B1 , 12, and P3. In order to reproduce B7 to the 
degree of P3, DI2, DP3, DP4, DPS, and DP8 are inputted into the 1st decoder 
one by one from five frames before B7 playback. Therefore, in order to 
reproduce the compressed data with which M structures differ within GOP 
from the Sth in GOP, time amount required for decoding can be found as 
follows. Here, in order to explain briefly, two kinds of M values, M= 3/M= 1, 
shall be taken. Generally three frames is the smallest unit of change of M 
structure at the time of M= 3. 

[0058] The list of the picture structure at the time of M= 3 serves as Ba, Bb, Ic, 
or Pc, and it is necessary within M structure to decode I of the 3rd frame, or P 
picture first for the first playback of two frames. For this reason, an one-frame 
excess takes decoding time amount. Since it is not necessary to reproduce B 
picture of two sheets in front of P picture when reproducing from the 3rd frame 
within M structure, decoding time amount is not needed. Therefore, when the 
remainder of "3" of the initiation frame location S in GOP is "0" (from Ic to 
playback), excessive time amount is not needed for decoding of B picture 
made into an object, but zero frame is delayed. When a remainder is "1" (from 
Ba to playback), it considers as one-frame delay, and when a remainder is 2, 
since it is unnecessary, one Ba is delayed to playback of Bb. 
[0059] The picture structure at the time of M= 1 serves as Pa, Pb, and Pc, 
since an input image does not need to arrange and it is not necessary to 
change, zero frame is delayed at the time of Pa playback, one frame is 
delayed at the time of Pb playback, and two frames is delayed at the time of 
Pc playback. 

[0060] from these, in order to start playback in the target frame location within 
GOP, the exact point outputting [ playback image ] can be known by getting to 
know M structure in GOP of the playback start point. The procedure of asking 
for frame delay required for the playback mentioned above is shown in 
drawing 8 . The variable with the function as drawing 4 that drawing 8 is the 
same has attached the same identifier. 



[0061] A frame number required [ as for "DLY" ] for the playback initiation 
frame number in GOP to reproduce "Sign S", and for "%" reproduce a 
remainder operation is expressed, respectively. For example, the output delay 
DLY required since the 1st decoder outputs from B7 as shown in drawing 6 It 
is set to DLY=0+1=1 from M(0 0) = 3, and is set to DLY=2+1=3 from M(0 1) = 
3 from DLY=1+1=2, M(0 2) = 1, and (2+1) x3-1=8>7, and it turns out that 
three-frame delay is the need at B7 playback. 

[0062] Even if it reproduces from the B7 [ same ] similarly in the case of 
drawing 7 , it is set to DLY=1 from M(0 0) = 3, and is set to DLY=4+1=5 from 
M(0 1) = 1 from DLY=1+3=4, M(0 2) = 3, and (2+1) x3-1=8>7. It turns out that 
five-frame delay is the need, and exact count can realize the seamless 
regenerative function in the point of arbitration. 

[0063] smooth, when M value in GOP which was not able to be realized 
conventionally is reproduced using strange good compressed data and two or 
more compressed data with which M values differ by using the decoder 
control system of an example 2 and/, or the decoder control system of an 
example 3 as a decoder control section (system control circuit) 103 using the 
management data of the above-mentioned example 1 , as explained to the 
detail above - it can already see and a preview and nonlinear playback can 
be offered. 

[0064] In this invention, in the image transcription regenerative apparatus 
which M structure in GOP can change and can raise coding effectiveness, the 
information on M structure in GOP is added to compressed data as user data, 
or it is separately recorded as a file. An encoder performs the change unit of 
M structure from a GOP head per least common multiple of M value used at 
the time of encoding. For example, when performing change of M= 3 and M= 
2, since the unit of change is "6" which is the least common multiple of "3" and 
"2", it is changed from a GOP head per six frames. Moreover, in M= 3 and 
change of M= 1, the least common multiple is set to "3." For this reason, it can 
change per three in GOP. In MPEG 2, since the maximum of M value is "3", it 
is desirable to usually give 2-bit information per three frames. However, since 
M= 2 is seldom usually used, M value-change point information is 
manageable by giving 1 bit [ per three frames ] M value information, if it is 
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distinction of M= 3 and M= 1. 

[0065] If the above-mentioned relation is resummarized, it will become the 
following, this operation gestalt — the user data area of compressed data — or 
the information for change mark which can be taken as another file per 
maximum frame of M value which can be taken at the time of encoding is 
recorded, seamless, even if it is the compressed data which has an adjustable 
M value by this configuration using the management data which recorded the 
initiation location information for every GOP, and M structure at the time of 
encoding - nonlinear playback is carried out and still smoother IP picture 
search is realized. 

[0066] In addition, an above-mentioned operation gestalt is an example of 
suitable operation of this invention. However, deformation implementation is 
variously possible within limits which do not deviate not from the thing limited 
to this but from the summary of this invention. 
[0067] 

[Effect of the Invention] As explained in full detail above, the compression 
image data regenerative apparatus of this invention and the compression 
image data playback approach memorize the structure of a data file where 
spacing of the coding frame in a frame and an interframe coding frame serves 
as adjustable, as management data, and perform the motion compensation 
using time amount correlation on the occasion of the playback of image data 
by which compression coding was carried out with the variable-length sign. 
Therefore, the Hayami preview is enabled using this management information. 
Moreover, since host system can grasp the frame structure in GOP to 
accuracy by memorizing the adjustable M value in GOP per M value frame, 
various edit regenerative functions are realizable. Furthermore, even if it is the 
case where M structure in GOP takes an adjustable value, smooth IP picture 
search is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of a regenerative circuit showing the 
operation gestalt of the compression image data regenerative apparatus of 
this invention. 

[Drawing 2] The detailed block block diagram of the Oth decoder applied to 
drawing 1 is expressed. 

[Drawing 3] The example of a configuration of the content of data of the 
management data inputted into a system control circuit is expressed. 
[Drawing 4] It is the flow chart which showed the algorithm of decoder control. 
[Drawing 5] The picture structure in GOP when assuming that it is the 
compressed data in which compressed data has the management data of 
drawing 3 is expressed. 

[Drawing 6] The example of control of the nonlinear playback at the time of 
M= 3 immobilization is shown. 

[Drawing 7] The sequence which carries out nonlinear playback of the 0-3rd 
and the 7-1 1th playback images like drawing 6 is explained. 
[Drawing 8] It is the flow chart which showed the procedure of asking for 
frame delay required for playback. 

[Drawing 9] It is drawing for explaining N= 15 of the conventional technique, 
and the GOP structure in M= 3. 

[Drawing 10] It is drawing for explaining N= 15 of the conventional technique, 
and the GOP configuration and coding sequence at the time. [ 1 / M= ] 
[Drawing 11] It is drawing which expressed the GOP structure in M= 3/M=1 
adjustable, and an example of coding sequence for M value of the 
conventional technique. 
[Description of Notations] 

1 Data 

2 Three Compression image data 

4 Management Data 

5 Six Decoder playback image data 

7 Playback Image Data 

8 External-Control Signal 



9 Store Control Data 

10 11 Decoder control data 

12 Selection-Circuitry Control Signal 

20 Quantization DCT Multiplier Value 

21 Quantized Control Value 

22 DCT Multiplier Value 

23 DCT Mode Signal 

24 Prediction Remainder Signal 

25 Motion Vector Data 

26, 27, 28 Decoder playback image data 
29 30 Playback image data of a block unit 

31 Picture Type Recognition Signal 

32 Decoding Start Signal 

33 Playback Image Selection Signal 

100 Storage 

101 102 Decoder 

103 System Control Circuit, 

104 Selection Circuitry 

105 Bus 

110 Decoder Circuit 

111 Reverse Quantization Circuit 

112 Reverse DCT Circuit 

113 Motion Compensation Circuit 

114 Hard Flow Memory 

115 Forward Direction Memory 

116 Selection Circuitry 

117 Decoder Control Circuit 

118 Picture Header Detector 
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- * <n%m*. u t less tf^ j- * * f ^ic «t y it -5 c t 

SDR AM*O*a<0y^y*«^*C4:T, si 

as^iRj^y 114, m^iRj^^y 1 1 s«, ->x7^/x 
■j hB#tensfl»i* roj r*y„ &mmmt n 



28 j (m®9— >#8b i tMUHDft) ?«WWb*n 
S„ $fc, HITflRjy^yt*, GOPftittfC I osed 
GOPi§« BttcSSaicofiJSWb^fi 1 o *> CD <t f So 
[0 0 3 9] Ib&Mttlsliftl 1 31*, ?«^Sfl§2 4 
tir** h/l/x— ? 2 5<Dj§ijVtS»r<<7 MMIfrSfcf 
*iT***'J <b^? -7 T 7 Kl/XSSrtU * 

t'J 1 1 4, 11 5(ClB«$n^ I SfcttPe*^*© 
?D y **ffi©||Sl«f-* 2 9, 30 ^ffll^TKl* 
*««Tl\ B£iSftSKflre3 3«&Rls]B1 1 6fc 
tU^TS. SftlslBl 1 61*, IV£Bfk£ftflHt3 3lC 
ttt\ T^-$W£mmT-? 2 6, 2 7, 2 

-unttTttiy xu— smsM**— s» 5 <t lt 

ttJ73-rS„ &*5, S&1 5*3 -$M 0 2©8lfiRfcEI 2 £H 

[0040] (sisfcflij 1 ) jwc nsfc#u 1 nmm?-* 

lCOl^TH3$ffl^TiK^-rSo H3ti, ->XxAW 
0SS1 0 3^X73^+1^^37^-^ 4 (D^-^rt^J?- 
$U N=15, M=3/M=1CD<!:LfcB$C7) : &GOP 
*a>$tII7'KUX (GOP#^/P,85&7'KbX) «t, G 

op tooMffimimoffimm (Migigo~4) $^lt 

^7''7-trX^Rl^/c*, SGOPW5feaS7' KUX 
T'^-bX^Rl^.k^So 

[0041] GOPftcDmnmnmt&it, n = is, 

«7C M = 3 S fc A6, 15/3 = 5 j£M>£f bS« $8 $ 

i t <Dtf IB$J#-5, M = 3(DB$ T3j , M=1<DB$ 
r 1 j , ^IBtfrStcOi: LTUS„ fljTUi', M=3$ 
"1" , M=1£ "0" iLTIB^-TSt, mit&Mtc 
y 1 b i t ©ti «TS»tJ. H3 7J-li, mOGOPtiT'K 
U7 0fr51!iSU S0~27U-i, (M*IitO) #M 
= 3, S3~57l/-/» (MtSjgl) *^M = 3, ^6~ 
87U-A (M«3t2) ««M=K S9~147l/-/» 
(M8lig3fc<fctM) ^M=3TSSiI<t$«LT^ 
So miGOPli, T KUX76^6F»a5feU f 0 

~87U-Ix (MtljgO, 1, 2) ^M=3, S9~1 
4 7I/-A (M*S3g3, 4) tfM=1T'»5i:^5L 
Tl^So 

[0 0 4 2] (%MHH2) *fife#tJ2(DI Ptf-7^ 

H 7-7 ^ o^ssf'JfflI^^:o^,^Tl^^^^■r So Mtiig««Rj^(D 

ffStx-'froi Ptf-7^^+f-7^*^-5fc46lC«, GO 

Prta>M^igicj:y, ^=1— s^'sas^suffl-rs^ft^ 

So -r^fc-S, M= 1 (DMtSJggPA'iGOPrtlC^-rS 
<!:, ±3iL/cJ:5lc^nJ-X|5$(D7 :r — Ifgif 

±L/cyii^S^tLTa-+ftc?i^nS„ ^-Ofc 
46, 0 4 IC^-T T'Jl/d" y XA^ffll^Tfa — Sf§iJ®^T 
•5„ dCT, 'i" tiGOP§§> "j"t*GOPrtC0 
M^Iit-Ox^^X, "M (i, j) " UifgCOGO 
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^2 0 0 1 -1 7 780 1 



pom jmmoMmmzmLT^Zo "k" «i 

Pfcf^T^+T- T^PfcrTSGOPS^, "L" liGO 

1) o 

[0 0 4 3] CttSOHIfiKKJil^T, M (i, j) =3 

omt af77"s2) , i e^-vs/ciipe*** 

©SSMrJI^Tdtf U77 7"S3) , M (i, j) = 

i <r>tk$PzJt-z>\j%>t Uf7ys2) , :^GOP5taS 

6, S7) 0 j : StDJtl&W (Xry7S5) , N=1 
5, «*M=3<fcy, 1 5/3 = 5 <hLT:££5<iiT-& 
Us Nffi, •*MnHC:<J:t>il&«. 
[0 0 4 4] B9 5& Eir- ?# ! El3C0 , gSx— 
ftOffiSlT 1 '— * 7?fc£ <h<6S L/cP$<D GOPrt©Wf 

^^iig^LTi^o s&ogopi*, witijgtiigi 3 y 

3 3 1 33S<D?\ I 2. P5, P6©S4tt3 7U- 
ZxS©ittST-Sl\ LfrU S6~8:7U-A#M= 1 

TWMb*ft7v*fc», p 6 (om±mtm igop© 

I 17, P2 0, P2 3, P 2 4<hff£-f So S61 GO 
P<DMffiMZ. 3 3 3 1 1 j;y 1 0 7ls-L.miU.mtP 
\£99-*£tt&tctb. S^GOPOjtfUIlC&y, I 3 

0, P33> P36, P39, P4 2£ I Pfcf-J^A'+r 

[0045] ctD^^ic i p-*t-^m^mcGOPm 
(DMffimz^mL?^- Kjoa*s5ciT, m= 1 <d 

[0 0 4 6] (*fflg«lJ3) Slfi£0lJ3<*>/>y^7' 

So ^cos%s2^a)7 :; -^^^wicB^-r«/ 

Mffiig^GOPrtT-Rj^I^t^t.©^ MtSit 

(Diss 2 aaoi^T*-* «»ntt(ci9£-*-s 

[0 0 4 7] E6ttv M=3Wlfe<DB%<DS> , J-7 7 n£. 

b-Z*©^ta]7J«***T»**WW-TV*. B0 
ttO#S(CdJ73*tl«BWfcT, 7\s-L.ffimteB£<?* 

i 2ti2#@tcdi^T!rnsiii#T- 1 k?*? 1 **, 
»«w»#*«W"tv*. a*w*a*tt. bo, b 

1, I 2, B3, B4, P5, B 6, B7, P8 V B 
9, B10, PI 1<DmWlcn*E.-£tl : £>t)\ CCQBS, & 



[0048] mwimtttizmmt b o tjss*\ 7 

U-Z»tS^#Bfc?-?^-VT-3&3/c<S!>, ¥tt>\ 2#«£t*- 
tlZ^Zi&mtf&Zo ZV>Tcti>. I 2if£©/i:A6<DjE$§ 
7-$T'$5D I 2^S0 7 r =l-^lCA7J-rSo I 2f 

0^=1— sfra**n*fl«s it«^*2 7i/ 

[0 0 4 9] 2#aiC, BOB^CO/c46DBO^A^|-r 
ii^G O PfiigtfO pen GO PtligOJf^, B 
0, B 1 WS^lCilByWGOP^ft&Pfc^T^i: I 2 
<D^@^^g<t:-rS)b\ CdT'tfC I o s e d G 
OP#§iI£fto<!:«;£L I 2<D^7Ul?ffi«^t73 i t.<0 
£LTWm?%<, DB0^I0f3-^lCA^)Jtl5 

[0 0 5 0] 3#glCDB 1 ^MO^^-^tCATD^n 
B 1 *ttiJl?2> 0 :^ICB3, B4<DS£K#W£DP 5 

^mo^3--sricA735-n^6\ sra&siRiy * uiae 

[0 0 5 1] 4#@lCDB 3^A73*n. 5*3- Kfcff 
iMHTslRj^^y© I 2<hiS673(R]^ : Ey(DP 5^ffl^T» 
B3#Ufl*ft*. J-XT, |I|«U:UTB 
4, P5, B6s B7, P8> B 9, B 1 0, P 1 1 £ 

[0052] Z.V)t— S»frSB4, P5, B6m^ 
T, B0, BK 12, B3, B7, P8, B 9, B1 

o, p 1 -\(D]mmcs^>j=Tn£.T2>mm**iz.z>o 

CCD^s B7£B3CD:*U:B£L&tftltf&6£^ 

MPEGT-liBtf^^-VWS^lCliB^^tcW^-r 
£ I *rMP\d<7?-*<DngE& ! &^i:?2> 0 ZOtctb. 
B 7f9£4>fctt(<:tt % P5tP8 ©HSiS®fi«^S<t«: 
So LfrU P 5ltS>V-7m&Z{*<&W<Drj;^7-'- 

*te<DT\ mfemcnm-Tzx-v-eteP s^i-wn 

□ 2 <!M?J u Si*iIH£tfg^£t7jyif 

iKB^-rs. 

[0 0 5 3] SOfa- JfODxa-r ?'(0A7J«±)iELfc 
#IHTS*^7t\ B0, B1, 12, B3(Di?£iii& 
^dl^-rSo SI 7^3— B7««B3(rj^lcBST i 
* -5 <fc 3 IC B 7 3 7 U- Aiufr 6 7^3 - ^IC^ 

&ffiBi7 ;, -*:&#*S-r£o 

[0054] MPEG Tli Closed GOPTtS 
^U^dcy^WtcMcO I XtzltP 
%>o J:^T, B 7^^-TSfc«>lC«, I 2, P5, P 
Sfci^Hii-rSo iKDfcto, B7B^(7)3 7U-ZxBij^ 
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&M2 0 0 1-17 7 8 0 1 



t>gn ^'a-^lcCftSOIBHSx-^AJrtSo Z.C 
Z\ B 7 JcUMOBtf^^^ B 0, B1, B3, B4, 
B61*, ^a- KT S&Stf&lA, CCD/C&6, ^46*i-gP 
T^-^fcATJL&l^-Mc-rSfr, T-tftT^-V 
UZA7j£ftSi§£, MP EGfi<D¥<7? J rmWtemT'\ 

v emmzmfri: y, ^a- ksws*x* v ^-r^c <t 

C<ttfT$So 

[0 0 5 5] B9J-XI$<DIS£iQ.Jll*, K0fa-^T1 
(EL/ccfc-ptc, ii^©^|iiT7 r =l-K4a.S^T&3. D 
P i ico^a-KSQ-JltiS-r, P 8 £2*751*1* t'JfrS 
IH7DlR)P<t'JlClESU H73|p|^ : E'JF*9<DP8^ffl^T 
73-KU &%fo* : E , )lcW : Z&ts 0 DB91*, JN£ 
Inl^t'JrtOP 8, ffiTjlRj^^UrtroP 1 IWTr 
=1- H^T^tiJ7J-r^o I^SHc, DB10tP8tP1 

I*, B0, B 1 , I 2, B StDS^lcmOx^—S^ 
jg#?U B7 V P8, B9, B10, P 1 1 S£B$lC|g 
1 7='=!— ?"^-r^<fc?lC7U-Zx*tiiT-t7]y§^.^ 0 C 

[0056] 12171*, U6<t|I|L;j;-5lC0~3Sa, 7 

~ 1 1 um<on±mm^y y y -rssr susico^ 

[0057] B0, B1, 12, P 3 ©«n*S£T*fc 
A6K, D I 2, DB0, DB1, D P 3 x 
3~ SnclBS^-^AflL, B0, B1, 12, P3 
©JWWPKET*. B7^P3 <D3X:lc®SE-rsrc:«>lC, 
^1 =rZ\— Jf(Cl*B7^CD5 7U-ABU^eilI^D I 
2, DP3, DP4, DP5, DP8=&A7J-rS„ <fco 
T, GOPrtT'MfcjltfgfcSffiHi^-' 5f«-GOPF«9CO 

a- Klc#g&85^£^&6SC<!:#T"*So JICTH*, 
fSmiCltt^-rSfctf), M=3/M= 1 (D2iffl^CDM^ 
^S'tCOfrS, — flSlCM=3<DB5, 3 7 U-ZxtfMHI 

[0 0 5 8] M=3©B$0D£75 1 **iig(DifcUH*, B 
a, Bb, I cffcliPci&otfcy^ MttigftTg 
«J©2 7U-.k<E>f¥£U:t*, 3 7 Is—lxBQ I $/ct* P 
fcf^T^^Sr^a- KrSC£#«S(c4:«. CCDfc 
46, 1 7L/- A^ttK^a- KB#IH*S"r%. M«jgp«g 
T 3 7 U-Z*a#6lf P tf-^^VBUtO 2*St 

<DB fcf*?-W*l?£'rS&g6 ,{ fcl , >©T, 7^=J T KB$R3 
fcs&St L&IA, cS-pT, GOPf«9F^7U-ZxegS 
© "3" ©§iJ£-# "0" <D«^ ( I cfr5S£) , *** 
.fTS B tf^^ v ©^a- K»c^fe^^^M,!:-i+ 
t\ 0 7l/-/»ISt5o *||&# "1" ©%& (Bafr 
SSSfe) 1 7 U- AjISii: U *J$# 2 ©J§£ B b©S 



£K B a lii&Sfcl^©"?, 1 7 U- AjIS-TSo 
[0 0 5 9] M=1 (Ofltroe^-VflliStePa* P b, 
P c tfcoTfcy, AftH*4>tt''tS3.*«K#a:l''0> 
T% PaS4«lL(4 07l/-il8U P bBSttlcti 
1 7 U-UDi U Pc SftlCli 2 7 Is-KWmT 

So 

[0 0 6 0] Ctl5«fcy, GOPrtTSW©7l/-i»ffi 

H8(cmr 0 Est*, ■ A&muaiMH* 
[006 1] *W*S" l*GOPrt©»4BH67U-^ 

"%" uag^aovcs "dly- (*fi£-ts©ic 

^ ai 735151 D L Yl*, M (0, 0) =3<fc»JDLY = 0 
+ 1=1, M (0, 1) =3<fcfDLY=1 + 1= 2, 
M (0, 2) = 1 fr-O (2+1) X3-1=8>7*'J 
DLY=2+1 = 3 t.ti*Js B 7 3 "7 U— Aillii 

[0 0 6 2] H8HcEI7©*i£, I^UB 7fi»SSSt5 
tCLTt, M (0, 0) =3«tyDLY=1, M (0, 
1) =1 <fct>DLY=1 +3 = 4, M (0, 2) = 3fr 
■O (2+1) x3-1=8>7«J:tlDLY = 4+1=5 
fc*«» 5 7U-Aj^##gfcC<fc#7*fry, JEtttt 
H-JWe * y «*©,£-?©->- A UX4W£*M6**3re 

*So 

[0 0 6 3] J-X±l¥»lCiJiWLfc«t3lC, ±fB©Hfifc0J 
1 ©gS7 r —?^ffl^TIIS(5fiJ2©7 1 'a-^iJffl73iC, 
fro/fcsw*, mff3«>7 s a— *nmn5A*7=i- 

X s , SBMHI?#&&?fcG O P rtOMfflffpraEftJEIB 

[0064] *5IWPB, GOP AQMifi0t»b LI? 

GOP «<DM*gjg©1f (RBlT-*lca-1f 7 s -* <h 
LTtrtPf*^ S'J^7 7"f;l/<!:LTfa^*nSo M« 
*<DXfb*ffi(*« GOP5tIi!)Sl>3-Wl>a- 

= 3 tM = 20D»t«ff^»&v XfbOWtttt "3" <t 
"2" (0«/J^mK?ft« "6" ^©TGOP5fe^6 
6 7U-i»*fiET-f $7c, M=3«hM=1© 

^b<7)Jg^lCl*, S/J\£fSftU "3" i^So Z.<Dtc 
46, GOPrtOS^U-A^ffiT^ySilSCt^T** 
S„ MPEG2TttM«0>S^iU "3" T*£Sfc46, 
a«3 7>-^W1&?2b i tOlfSfB*^jlSCt3b , «a 
L*^L, M=2«ji^2feSyffltNS2:t36i5ft^ 
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^2 0 0 1 -1 7 7 8 0 1 



<DZ\ M = 3 t M = 1 WESUT-fcl-U*' 3 7 [y-U^tc *) 
1 b i tO)Mmtm&J*z.Z>£tZ\ MttOStb&IIHB 

[0 0 6 5] ±IS<DK#£3:<h&Itr<tl)CF<»:££o * 

l^S'J7 7"Ol/<!:LT, x>P- KBSKSK Mfil<0 

m±my b-z»*<irriK w#*3E<b&»#o!>iiSj£is® 

[0 0 6 6] ft, ±3!cOIISSm«t**:^CD»iS^*fife 
[0 06 7] 

c©wanwi*flit'»T¥JiH¥*RiiBtr*. g 

O P rt(0pI^M<i^M<g7 U- A^ttTIBfir £ z. tic 
*»K G0PAO7U-ix«ifi«±tt'>^7^IEniC 

B4<7>«XB£*ffi«£& 
TSCitf?**. 3: Sic, GOPAQMffiBtfRTBfl 
SK^i^T'SoT^ XU-tt I P 

[0S<7)fS*«:gt^] 

[Hi] *HB<DjE«B«7 r -*B£sBOBBJgiB« 

[02] H1Jcfflfl|*fta*0 7 s 3-y©mffla:7'Py 

[0 3] vX^fcWH^A^tt^JI^-^CDx 

[04] xa— ^#J»<D7';bJyXA*SLfc7P-^ 
■V— hTfe^o 

[0 5] EBx— STtftSSOW-- **wo&mr- 
* ■PteSiffi^Lfc^OGOPrtCDtrf^-frflBg^aL 

[06] M=3BJe©B©y>y=ZW£0!>«W«*5* 

[07] 06£BUJ:-3teO~3#S, 7~1 1SBO 



[08] H£(C£«&7U-lMl&«*»«¥m$5%L 
ft7n-ft- KTfcS. 
[09] ft3fcSHil5©N=1 5. M=3©if£<DGOPflt 

[01 03 ft3fc8W0)N= 1 5, M=1CDB$0)GOP^ 

[011] ttM«D)Mi*M=3/M=1 praE<o»$ 
©GOP«JBi»*<b)IB»0— W*«LfcH?a6*. 

[ft^<D!ftB.8] 
1 7 s -' * 

2. 3 Slllf-' * 
4 fir-? 

5. 6 ^a-^H^BBx-* 

7 B^B*?— 5« 

8 *&cijb«4 

9 IBttSBttJtt^-r S» 

1 0, 1 1 f3-«»f- * 

1 2 sftBBMttflre 

2 0 «^bDCT«j»« 
2 i BTfcMBB 

2 2 DCTMi 

2 3 DCT^-FATO 

2 4 ?B£S«? 

2 5 !K7 V)\>7-* 

2 6, 2 7, 2 8 r3-ifiii«7-^ 

2 9, 3 0 7'p-;/7iWa<7>pl£iii#7 :r — ? 

31 ^7^-v^-fyai»j#^ 

3 2 7*3- KUSMttA? 
3 3 BSBBBftffi* 

i o o ammm. 

10 1, 10 2 fa- 9 
1 0 3 ->7x7 l A*'Jffll|E]S& 
1 0 4 JMIREISS 

1 0 5 M'7 

1 1 0 ig^ESS 

1 1 1 aWHbBB 

1 1 2 IDCTH% 

1 1 3 nSfflRBB 

1 1 4 iS!*ra;rft 'J 

1 1 5 IHTalSj^^'J 

1 1 6 jMJRIhISS 

1 1 7 xa-SnSMPBB 

1 1 8 w**'wemtim& 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
--Q^ADED TEXT OR DRAWING 

< QTblurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
-QljNESOR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



